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(54) HIGH MOLECULAR LIGHT EMITTING ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an element 
capable of efficiently being driven at a low cost by 
including a high molecular phosphor having a specified 
range of numerical mean molecular weight composed of 
cyclic unit of two kinds of specified structure between a 
pair of electrodes of a positive electrode and a negative 
electrode, at least one of which is formed into a 

transparent or translucent electrode. -Ar : - (ck.-ck.o) w IL 

SOLUTION: This high molecular light emitting element 
includes the high molecular phosphor having a repeating 
unit of >50 to <99.9 mole % expressed with formula I a 



repeating unit of >0.1 to <50 mole % expressed with ^ c v^ 
formula II and having numerical mean molecular weight at 
103-107. This element can be used for curved surface 
back light, surface back light, and flat panel display or 
the like. In the formula I, X means O, S, Se, formula III, in -y-: 
the formula IV; R3 and R4 mean each H, 1-20C alkyl < \ 

group, 6-20C aryl group, 4-20C hetero-cyclic compound 
or the like; R1-R8 mean each H, 1-20C alkyl group, 6- 

20C aryl group, 4-20C hetero-cyclic compound or the like; (I), (m) are 0-3; (n) is 0.2. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a polymers light emitting device which has a luminous layer in inter-electrode [ which 
consists of the anode and the negative pole of a couple transparent / at least one side / or 
translucent ], This luminous layer includes one or more kinds of repeating units shown with a 
following formula (1) and a following formula (2), respectively, And a repeating unit shown with a 
following formula (1) is less than more than 50 mol %99.9 mol % of all the repeating units, A 
polymers light emitting device which a repeating unit shown with a following formula (2) is less 
than more than 0.1 mol %50 mol % of all the repeating units, and is characterized by a number 
average molecular weight of polystyrene conversion containing a polymeric fluorescent 

substance which are 10 3 - 10 7 . 
[Formula 1] 




(1) 

|>- here — X — O, S, and Se, [Formula 2] 

R 5 R 6 

[Formula 3] 

X 

R 7 R 8 

The basis chosen from the group, ** and others, is shown. R 3 and R 4 show the basis chosen 

from the group which consists of hydrogen, the alkyl group of the carbon numbers 1-20, the aryl 
group of the carbon numbers 6-20, a heterocyclic compound group of the carbon numbers 4-20, 
and a cyano group independently, respectively. R^, R 2 , R 5 , Rg, R 7 , and R g , Independently, 

respectively Hydrogen, the alkyl group of the carbon numbers 1-20, an alkoxy group, alkylthio 
group and alkyl silyl group; — the aryl group of the carbon numbers 6-20, and aryloxy group; — 
it is the basis chosen from the group which consists of heterocyclic compound group [ of the 
carbon numbers 4-20 ];, and an aryl ethenyl group of the carbon numbers 8-30. I and m show the 
integer independently chosen from 0-3, respectively, and n is 0 or 1 . ] 
[Formula 4] 

-Ar r (CR 9 =CR 10 ) k - (2) 

[Ar 1 is two adjoining bases and a divalent basis which forms carbon-carbon bonding, respectively 

here, The number of the carbon atoms contained in a principal chain part is the allylene group or 
heterocyclic compound group which consists of six or more pieces [ 20 or less ], And the 



http://www4.ipdl.inpit.go jp/cgi-bin/tran - web_cgi_ejue?atw_u=http://www4.ipdl.inpit.... 2008/06/03 



JP,2000-252065,A [CLAIMS] 



2/2 ^— v 



minimum of the sum total of the number of the number of the carbon atom which exists 
succeeding between two carbon atoms combined with two adjoining bases or a carbon atom, and 
a nitrogen atom shows that whose number is even. R g and R 1Q show the basis chosen from the 

group which consists of hydrogen, the alkyl group of the carbon numbers 1-20, the aryl group of 
the carbon numbers 6-20, a heterocyclic compound group of the carbon numbers 4-20, and a 
cyano group independently, respectively, k is 0 or 1. ] 

[Claim 2]The polymers light emitting device according to claim 1 providing a layer which adjoins 
this luminous layer and consists of an electron-transport-property compound between the 
negative pole and a luminous layer. 

[Claim 3]The polymers light emitting device according to claim 1 providing a layer which adjoins 
this luminous layer and consists of an electron hole transportability compound between the 
anode and a luminous layer. 

[Claim 4]The polymers light emitting device according to claim 1 providing a layer which adjoins 
this luminous layer and consists of an electron hole transportability compound between a layer 
which adjoins this luminous layer and consists of an electron-transport-property compound 
between the negative pole and a luminous layer, and the anode and a luminous layer. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a polymers light emitting device (it may be 

hereafter called polymers LED). 

[0002] 

[Description of the Prior Art]AIthough the inorganic electroluminescent element (it may be 
hereafter called an inorganic EL element) using the inorganic fluorescent substance as a 
luminescent material was used for displays, such as a source of sheet-like light as a back light, 
and a flat-panel display, for example, it needed exchange of high tension for making light emit. 
[0003]In recent years, Tang and others made organic fluorescent dye the luminous layer, and the 
organic electroluminescence element (it may be hereafter called an organic EL device) which has 
the two-layer structure which laminated this and the organic charge transport compound used 
for the photo conductor of electro photography, etc. was produced (JP,59-194393,A). Since an 
organic EL device has the feature that luminescence of many colors is obtained easily in addition 
to a low voltage drive and high-intensity, compared with an inorganic EL element, many trials are 
reported about element structure, organic fluorescent dye, and an organic charge transport 
compound. [L with a Japanese journal OBU applied physics (Jpn.J.Appl.Phys.) of volume [ 27th ] 
269 pages (1988)] **[The 65th volume of journal OBU applied physics (J. Appl.Phys.), 3610 
pages (1989)] . 

[0004]Apart from the organic EL device using a low-molecular organic compound, about 
polymers LED using the luminescent material of the amount of polymers mainly. WO No. 9013148 
public presentation specification, JP,3-244630,A, and applied physics Letters (Appl.Phys. Lett.) - 
- it was proposed at the 58th volume, 1982 pages (1991), etc. A soluble precursor is formed on 
an electrode and the poly (p-phenylenevinylene) thin film changed into conjugated system 
polymers being obtained and the element using it are indicated by heat-treating by the example 
of WO No. 9013148 public presentation specification. 

[0005]The conjugated system polymers in which itself has the feature that it is meltable to a 
solvent and heat treatment is unnecessary are illustrated by JP,3-244630,A. applied physics 
Letters (Appl.Phys.Lett.) — polymers LED created also to the 58th volume and 1982 pages 
(1991) using a high polymer luminescent material and it meltable to a solvent is indicated. 
[0006]It is thought that polymers LED is advantageous to large-area-izing or low-cost-izing, and 
the membranous mechanical strength is also excellent as compared with the case where a low 
molecule is vapor-deposited since it is polymers since it can form an organic layer easily by 
spreading. 

[0007]As a luminescent material used for these polymers LED, conventionally, Besides the 
above-mentioned poly (p-phenylenevinylene), he is Polyful Oren (the 30th volume of Japanese 
journal OBU applied physics (Jpn.J.Appl.Phys.)). L1941 page (1991), a poly para-phenylene 
derivative (the 4th volume of advanced MATERIARUZU (Adv.Mater.), 36 pages (1992)), etc. are 
reported. The fluorene vinylene system polymer containing the fluorene replaced by the 2 or 7th 
place is reported (JP,10-36487,A). 

[0008]Thus, in polymers LED, the polymeric fluorescent substance which was excellent in the 
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luminescent characteristic is called for, and the element which was excellent in the luminescent 

characteristic by that cause can be obtained. 

[0009] 

[Problem(s) to be Solved by the Invention]The purpose of this invention is to provide the low 
voltage and polymers LED which it is efficient and can be driven using the polymeric fluorescent 
substance which was excellent in the luminescent characteristic. 
[0010] 

[Means for Solving the Problem]As a result of seeing such a situation and examining it 
wholeheartedly, by using a polymeric fluorescent substance which has a specific repeating unit, 
this invention persons found out that low-voltage and polymers LED which it is efficient and can 
be driven was obtained, and resulted in this invention. 

[001 1]Namely, in a polymers light emitting device which has a luminous layer in inter-electrode 
[ which consists of the anode and the negative pole of a couple that at least one side of this 
invention is transparent or translucent 1 This luminous layer includes one or more kinds of 
repeating units shown with a following formula (1) and a following formula (2), respectively, And a 
repeating unit shown with a following formula (1) is less than more than 50 mol %99.9 mol % of all 
the repeating units, A repeating unit shown with a following formula (2) is less than more than 0.1 
mol %50 mol % of all the repeating units, and a number average molecular weight of polystyrene 
conversion is applied to a polymers light emitting device containing a polymeric fluorescent 

substance which are 10 3 - 10 7 . 
[Formula 5] 

/jr 3 =crA- 




(D 

[ — here — X — O, S, and Se, [Formula 6] 



X 

R 5 R 6 



[Formula 7] 

X 

R 7 R 8 



A basis chosen from a group, ** and others, is shown. R 3 and R 4 show a basis chosen from a 

group which consists of hydrogen, an alkyl group of the carbon numbers 1-20, an aryl group of 
the carbon numbers 6-20, a heterocyclic compound group of the carbon numbers 4-20, and a 
cyano group independently, respectively. R 2 , R 5 , R 6 , R 7 , and R g , Independently, respectively 

Hydrogen, an alkyl group of the carbon numbers 1 -20, an alkoxy group, alkylthio group and alkyl 
silyl group; — an aryl group of the carbon numbers 6-20, and aryloxy group; — it is the basis 
chosen from a group which consists of heterocyclic compound group [ of the carbon numbers 4- 
20 ];, and an aryl ethenyl group of the carbon numbers 8-30. I and m show an integer 
independently chosen from 0-3, respectively, and n is 0 or 1 . ] 
[Formula 8] 

- Ar r (CR 9 =CR 10 ) k - (2) 

[Ar 1 is two adjoining bases and a divalent basis which forms carbon-carbon bonding, respectively 

here, The number of the carbon atoms contained in a principal chain part is the allylene group or 
heterocyclic compound group which consists of six or more pieces [ 20 or less ], And the 
minimum of the sum total of the number of the number of the carbon atom which exists 
succeeding between two carbon atoms combined with two adjoining bases or a carbon atom, and 
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a nitrogen atom shows that whose number is even. R 9 and R 1Q show the basis chosen from the 

group which consists of hydrogen, the alkyl group of the carbon numbers 1-20, the aryl group of 
the carbon numbers 6-20, a heterocyclic compound group of the carbon numbers 4-20, and a 
cyano group independently, respectively, k is 0 or 1 . ] 
[0012] 

[Embodiment of the Invention] Hereafter, polymers LED of this invention is explained in detail. 
Although what is necessary is just to use for the luminous layer the specific polymeric 
fluorescent substance including the repeating unit shown by the formula (1) and a formula (2) as 
a structure of polymers LED of this invention and there is no restriction in particular, the 
following structures of a-d are illustrated, for example. 

a) The anode / luminous layer / negative pole b anode / electron hole transporting bed / 
luminous layer / negative pole c anode / luminous layer / electron transport layer / negative 
pole d anode / electron hole transporting bed / luminous layer / electron transport layer / 
negative pole (here, / shows lamination) 

A luminous layer, an electron hole transporting bed, and an electron transport layer may be used 
more than two-layer independently, respectively, and may insert a buffer layer in an interface 
further for an improvement of electric charge pouring, the improvement in adhesion of an 
interface, mixed prevention, etc. About the turn of the layer to laminate, a number, and the 
thickness of each class, there is no restriction in particular, luminous efficiency and an element 
life can be taken into consideration, and it can use suitably. 

[0013]The polymeric fluorescent substance used for the luminous layer of polymers LED of this 
invention, One or more kinds of repeating units shown with a following formula (1) and a following 
formula (2) are included, respectively, And the repeating unit shown with a following formula (1) is 
less than more than 50 mol %99.9 mol % of all the repeating units, The repeating unit shown with 
a following formula (2) is less than more than 0.1 mol %50 mol % of all the repeating units, and the 
number average molecular weight of polystyrene conversion is a polymeric fluorescent substance 
which are 10 3 - 10 7 . 
[0014] 
[Formula 9] 




(1) 



[001 5][ — here — X — O, S, and Se, [Formula 10] 



R 5 R 6 



[Formula 1 1] 
R 7 R 8 



The basis chosen from the group, ** and others, is shown. R 3 and R 4 show the basis chosen 

from the group which consists of hydrogen, the alkyl group of the carbon numbers 1-20, the aryl 
group of the carbon numbers 6-20, a heterocyclic compound group of the carbon numbers 4-20, 
and a cyano group independently, respectively. R 1? R 2 , R 5 , R g , R 7 , and R g , Independently, 

respectively Hydrogen, the alkyl group of the carbon numbers 1-20, an alkoxy group, alkylthio 
group and alkyl silyl group; — the aryl group of the carbon numbers 6-20, and aryloxy group; — 
heterocyclic compound group [ of the carbon numbers 4-20 ]; — it is the basis chosen from the 
group which consists of an aryl ethenyl group of the carbon numbers 8-30. I and m show the 
integer independently chosen from 0-3, respectively, and n is 0 or 1 . ] 
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[0016] 

[Formula 12] 

-Ar r (CR 9 =CR 10 ) k - (2) 

[Ar 1 is two adjoining bases and a divalent basis which forms carbon-carbon bonding, respectively 

here, The number of the carbon atoms contained in a principal chain part is the allylene group or 
heterocyclic compound group which consists of six or more pieces [ 20 or less ], And the 
minimum of the sum total of the number of the number of the carbon atom which exists 
succeeding between two carbon atoms combined with two adjoining bases or a carbon atom, and 
a nitrogen atom shows that whose number is even. R 9 and R 1Q show the basis chosen from the 

group which consists of hydrogen, the alkyl group of the carbon numbers 1-20, the aryl group of 
the carbon numbers 6-20, a heterocyclic compound group of the carbon numbers 4-20, and a 
cyano group independently, respectively, k is 0 or 1. ]Although based also on the structure of 
this repeating unit, It is possible to improve fluorescence intensity and a fluorescence 
wavelength effectively by carrying out copolymerization of these by the homopolymer which 
consists of a repeating unit shown by a formula (1), and the homopolymer which consists of a 
repeating unit shown by a formula (2), since it is rare for an energy gap to be the same. 
[0017]This polymeric fluorescent substance is a range which spoils neither a fluorescent 
characteristic nor the charge transport characteristic, and may include repeating units other 
than a repeating unit shown by formula (1) or a formula (2). A repeating unit shown by formula (1) 
or a formula (2) and other repeating units may be connected in a unit of non-conjugate which 
has an ether group, an ester group, an amide group, an imido group, etc., and those 
disconjugation portions may be contained in a repeating unit. 

[0018]If a case where of a formula (1), R^ or Rg of a formula (2), and R^q are substituents 

other than hydrogen or a cyano group is described, As an alkyl group of the carbon numbers 1- 
20, a methyl group, an ethyl group, a propyl group, a butyl group, a pentyl group, a hexyl group, a 
heptyl group, an octyl group, a decyl group, a lauryl group, etc. are mentioned, and a methyl 
group, an ethyl group, a pentyl group, a hexyl group, a heptyl group, and an octyl group are 
preferred. 

[0019]As an aryl group, they are a phenyl group, - C 12 alkoxyphenyl group (it is shown that 
C 1 - are the carbon numbers 1-12.). The following is also the same and a certain C 1 - C 12 
alkylphenyl group, 1-naphthyl group, 2-naphthyl group, etc. are illustrated. 

[0020]As a heterocyclic compound group, 2-thienyl group, 2-pyrrolyl group, 2-furil group, 2- 3- 
or 4-pyridyl group is illustrated. 

[0021]When either [ of a formula (1) ] I or m is two or more, or when both are one or more, the 
benzene ring in this repeating unit has two or more substituents, but those bases may be the 
same respectively and may be different bases. 

[0022]Although there is no restriction in particular as R 1 of a formula (1), R 2 , R 5 , R 6 , R 7 , and R g , 

an alkyl group, an alkoxy group, an alkylthio group, an alkyl silyl group, an aryl group, an aryloxy 
group, an aryl ethenyl group, etc. are illustrated. 

[0023]As these substituents, a methyl group, an ethyl group, a propyl group, a butyl group, A 
pentyl group, a hexyl group, a heptyl group, an octyl group, an isoamyl group, A 2-ethylhexyl 
group, a methoxy group, an ethoxy basis, a propyloxy group, A butyloxy group, a pentyloxy group, 
a hexyloxy group, a heptyloxy group, An octyloxy group, an isoamyl oxy group, 2-ethylhexyloxy 
group, A methylthio group, an ethyl thio group, a propyl thio group, a butyl thio group, a pentyl 
thio group, a hexyl thio group, a heptyl thio group, an octylthio group, an isoamyl thio group, a 2- 
ethylhexyl thio group, a trimethylsilyl group, a dimethyloctyl silyl group, etc. are mentioned. 
[0024]As an aryl group, they are a phenyl group, C 1 - C 12 alkoxyphenyl group (it is shown that 

C 1 - C 12 are the carbon numbers 1-12.). The following is also the same. C 1 - C 12 alkylphenyl 

group, 1-naphthyl group, 2-naphthyl group, etc. are illustrated. 

[0025]As an aryloxy group, a phenoxy group, C t - a C 12 alkoxy phenoxy group, C 1 - C 12 alkyl 
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phenoxy group, a 1 -naphthyloxy group, a 2-naphthyloxy group, etc. are illustrated. 

[0026]As an aryl ethenyl group, a phenylethenyl group, C 1 - C 12 alkoxy phenyl ethenyl group, C, 

~ C 12 alkylphenyl ethenyl group, 1-naphthyl ethenyl group, 2-naphthyl ethenyl group, etc. are 

illustrated. 

[0027] Although what is necessary is just to choose from these substituents suitably in the range 
which does not spoil membrane formation nature and the charge transport characteristic, from 
fluorescence intensity of a polymeric fluorescent substance, and a soluble viewpoint. It is 
preferred that it is not hydrogen, and as for at least one of R v R 2 , R 5 , R g , R ? , and R g , when it 

has two or more substituents, it is more preferred that they are not the same. In the case of a 
substituent which has an alkyl chain, a substituent with branching or an annular substituent is 
more preferred than a thing of straight chain shape. 

[0028]Ar 1 is two adjoining bases and a divalent basis which forms carbon-carbon bonding, 

respectively, The number of carbon atoms contained in a principal chain part is an allylene group 
or a heterocyclic compound group which consists of six or more pieces [ 20 or less ], And the 
number of a carbon atom which exists succeeding between two carbon atoms combined with two 
adjoining bases, Or the minimum of the sum total of the number of a carbon atom and a nitrogen 
atom is that whose number is even, For example, a divalent aromatic-compounds group shown in 
a formula (20) of a U.S. Pat. No. 5759709 No. gazette, the derivative group and a divalent 
heterocyclic compound group, its derivative group, or a basis obtained combining them is 
illustrated. In these, a basis which one or more substituents attached to a phenylene group, a 
biphenylene group, a naphthalenediyl group, an anthracen-9,10-diyl group, a pyridine- 2,5-diyl 
group, thienylene groups, or these bases is preferred. It is the basis which one or more 
substituents attached to a phenylene group, a biphenylene group, a naphthalenediyl group, 
thienylene groups, or these bases still more preferably. 

[0029]As for especially an end group of a polymeric fluorescent substance, although not limited, 
since a luminescent characteristic and a life when an element is used may fall if a polymerization 
activity group remains as it is, being protected by a stable basis is preferred. What has the 
conjugated bond which followed conjugate structure of a main chain is more preferred, for 
example, structure combined with an aryl group or a heterocyclic compound group via a vinylene 
group is illustrated. Specifically, a substituent of a statement, etc. are illustrated by ** 10 of 
JP,9-45478,A. 

[0030]As a repeating unit shown by a formula (1), dibenzofuran-3,6-diyl, Dibenzo thiophene 3,6- 
diyl, dibenzo seleno Foehn 3,6-diyl, Fluorene-3,6-diyl, dibenzo silole 3,6-diyl, Or they are 
illustrated by all a thing which a vinylene group combined with these, and these derivatives, and 
as an example of a concrete polymeric fluorescent substance, A poly (dibenzofuran-3,6-diyl) 
derivative, a poly (dibenzo thiophene 3,6-diyl) derivative, A poly (dibenzo seleno Foehn 3,6-diyl) 
derivative, a poly (fluorene-3,6-diyl) derivative, A poly (dibenzo silole 3,6-diyl) derivative, a poly 
(dibenzofuran-3,6-diyl-vinylene) derivative, A poly (dibenzo thiophene 3,6-diyl-vinylene) 
derivative, A poly (dibenzo seleno Foehn 3,6-diyl-vinylene) derivative, a poly (fluorene-3,6-diyl- 
vinylene) derivative, a poly (dibenzo silole 3,6-diyl-vinylene) derivative, etc. are illustrated. 
[0031]Especially as a synthetic method of this polymeric fluorescent substance, although not 
limited, when it has a vinylene group in a main chain, a method of a statement is mentioned, for 
example to JP,5-202355,A. Namely, a polymerization by a Wittig reaction of a dialdehyde 
compound and a diphosphonium salt compound, Methods, such as a polycondensation by the 
dehydrohalogenation method of a compound for having two halogenation methyl groups, a 
polycondensation by a sulfonium salinity solution of a compound which has two sulfonium bases, 
and a polymerization by a Knoevenagel reaction of a dialdehyde compound and a JIASETO nitryl 
compound, are illustrated. 

[0032]When it does not have a vinylene group in a main chain, a method of polymerizing with 
oxidizers, such as FeCI 3 , from a monomer applicable, for example, a method of carrying out 

oxidative polymerization electrochemically or a method by disassembly of intermediate polymers 
which have a suitable leaving group, etc. is illustrated. 
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[0033]This polymeric fluorescent substance may be randomness, a block, or a graft copolymer, 
and may be polymers which have those interim structures, for example, a random copolymer 
which is tinged with block nature. From a viewpoint of obtaining a polymeric fluorescent 
substance with a high quantum yield of fluorescence, a random copolymer, and a block or a graft 
copolymer which is tinged with block nature is more preferred than a perfect random copolymer. 
A repeating unit shown by a formula (1) and a repeating unit shown by a formula (2) may be 
carrying out copolymerization by turns, and composition is easy in this case. A main chain has 
branching, and it is contained also when there are three or more end pieces. 
[0034]Since luminescence from a thin film is used, that in which this polymeric fluorescent 
substance has fluorescence by a solid state is used suitably. 

[0035]As a good solvent to this polymeric fluorescent substance, chloroform, a methylene 
chloride, a dichloroethane, a tetrahydrofuran, toluene, xylene, mesitylene, a decalin, n- 
butylbenzene, etc. are illustrated. Although based also on structure and a molecular weight of a 
polymeric fluorescent substance, it can be made to usually dissolve in these solvents 0.1% of the 
weight or more. 

[0036]Molecular weights of this polymeric fluorescent substance are 10 3 - 10 7 in polystyrene 
conversion, and those degrees of polymerization change also with repeated structure or its rate, 
from a point of membrane formation nature — general — the total number of repeated structure 
— desirable — 10-10000 — further — desirable — 10-3000 — it is 20-2000 especially 
preferably. 

[0037]Since the purity affects a luminescent characteristic when using these polymeric 
fluorescent substances as a luminescent material of polymers LED, it is preferred after 
composition to carry out purification processing of reprecipitation refining, judgment by 
chromatography, etc. 

[0038] By using a polymeric fluorescent substance of such organic solvent fusibility in the case 
of polymers LED creation, When what is necessary is just for after-spreading desiccation to 
have removed a solvent for this solution when membranes were formed from a solution and a 
charge transporting material and a luminescent material are mixed, same technique can be 
applied, and it is dramatically advantageous on manufacture. As a method for film deposition from 
a solution, a spin coat method, casting method, The applying methods, such as the micro gravure 
coating method, the gravure coating method, the bar coat method, the roll coat method, the wire 
bar coat method, a dip coating method, a spray coating method, screen printing, flexo print 
processes, and offset printing, can be used. 

[0039]Although what is necessary is for an optimum value to change as thickness of a luminous 
layer with polymeric fluorescent substances to be used, and just to choose so that it may 
become driver voltage and a value with moderate luminous efficiency, it is 1 nm - 1 micrometer, 
for example, and is 2 nm - 500 nm preferably, and they are 5 nm - 200 nm still more preferably. 
[0040]Mixed use of the luminescent materials for example, other than this polymeric fluorescent 
substance may be carried out at a luminous layer. A publicly known thing can be used as this 
luminescent material. In a low molecular weight compound, for example A naphthalene derivative, 
anthracene, or its derivative, Perylene or its derivative, a poly methine system, a xanthene 
series, a coumarin series, Coloring matter, such as a cyanine system, 8-hydroxyquinoline or a 
metal complex of the derivative, aromatic amine, a tetraphenylcyclopentadiene, its derivative, 
tetraphenylbutadiene, or its derivative can be used. Specifically, it is usable in publicly known 
things, such as what is indicated, for example in JP,57-51781,A and a 59-194393 gazette. 
[0041]When polymers LED of this invention has an electron hole transporting bed, as a hole 
transporting material used, Although there is no restriction in particular, a polyvinyl carbazole or 
its derivative, polysilane, or its derivative, A polysiloxane derivative, a pyrazoline derivative which 
have aromatic amine in a side chain, An arylamine derivative, a stilbene derivative, a triphenyl 
diamine derivative, Poly aniline or its derivative, a polythiophene or its derivative, poly (p- 
phenylenevinylene), its derivative, poly (2,5-thienylene vinylene), or its derivative is illustrated. 
[0042]As this hole transporting material, specifically JP,63-70257,A, What is indicated in a 63- 
175860 gazette, JP,2-1 35359,A, a 2-135361 gazette, a 2-209988 gazette, a 3-37992 gazette, 
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and a 3-152184 gazette is illustrated. 

[0043]In these, as a hole transporting material used for an electron hole transporting bed, a 
polyvinyl carbazole or its derivative, A polysiloxane derivative which has an aromatic amine 
compound group in polysilane or its derivative, a side chain, or a main chain, Poly aniline or its 
derivative, a polythiophene, or its derivative, Polymers hole transporting materials, such as poly 
(p-phenylenevinylene), its derivative, poly (2,5-thienylene vinylene), or its derivative, are 
preferred, It is a polysiloxane derivative which has aromatic amine still more preferably in a 
polyvinyl carbazole or its derivative, polysilane or its derivative, a side chain, or a main chain. It is 
preferred to distribute a high polymer binder in the case of a low-molecular hole transporting 
material, and to use for it. 

[0044]A polyvinyl carbazole or its derivative is obtained, for example from a vinyl monomer by 
cationic polymerization or a radical polymerization. 

[Q045]As polysilane or its derivative, a compound given in the 89th volume of a chemical review 
(Chem.Rev.), 1359 pages (1989), and GB No. 2300196 public presentation specification etc. are 
illustrated. Although a synthesizing method can also use a method of a statement for these, 
especially the Kipping method is used suitably. 

[0046]That to which a polysiloxane or its derivative has the structure of the above-mentioned 
low molecule hole transporting material in a side chain or a main chain since there is almost no 
electron hole transportability in siloxane skeletal structure is used suitably. What has especially 
the aromatic amine of electron hole transportability in a side chain or a main chain is illustrated. 
[0047]Although there is no restriction in a method of membrane formation of an electron hole 
transporting bed, in a low molecule hole transporting material, a method by membrane formation 
from a mixed solution with a high polymer binder is illustrated. In a polymers hole transporting 
material, a method by membrane formation from a solution is illustrated. 

[0048]As a solvent used for membrane formation from a solution, if a hole transporting material 
is dissolved, there will be no restriction in particular. As this solvent, chlorine-based solvents, 
such as chloroform, a methylene chloride, and a dichloroethane, Ester solvent, such as ketone 
solvent, such as aromatic hydrocarbon system solvents, such as ether system solvents, such as 
a tetrahydrofuran, toluene, and xylene, acetone, and methyl ethyl ketone, ethyl acetate, butyl 
acetate, and ethyl Cellosolve acetate, is illustrated. 

[0049]As a method for film deposition from a solution, a spin coat method from a solution, 
casting method, The applying methods, such as the micro gravure coating method, the gravure 
coating method, the bar coat method, the roll coat method, the wire bar coat method, a dip 
coating method, a spray coating method, screen printing, flexo print processes, and offset 
printing, can be used. 

[0050]What has absorption what does not check charge transport to a degree very much is 
preferred as a high polymer binder to mix, and not strong to visible light is used suitably. As this 
high polymer binder, polycarbonate, polyacrylate, polymethyl acrylate, polymethylmethacrylate, 
polystyrene, polyvinyl chloride, a polysiloxane, etc. are illustrated. 

[0051] Although what is necessary is for an optimum value to change as thickness of an electron 
hole transporting bed with materials to be used, and just to choose so that it may become driver 
voltage and a value with moderate luminous efficiency, thickness which a pinhole does not 
generate at least is required, and if not much thick, driver voltage of an element becomes high 
and is not preferred. Therefore, it is 1 nm - 1 micrometer, for example, and is 2 nm - 500 nm 
preferably, and they are 5 nm - 200 nm still more preferably. 

[0052]In this invention, when polymers LED has an electron transport layer, a publicly known 
thing can be used as an electron transport material used, An oxadiazole derivative, anthra 
quinodimethane, or its derivative, Benzoquinone or its derivative, a naphthoquinone, or its 
derivative, A metal complex of anthraquinone or its derivative, tetracyano ANSURA 
quinodimethane or its derivative, a fluorenone derivative, diphenyldicyanoethylene or its 
derivative, a diphenoquinone derivative, 8-hydroxyquinoline, or its derivative, etc. are illustrated. 
[0053]Specifically, what is indicated in JP,63-70257,A, a 63-175860 gazette, JP,2-135359,A, a 
2-135361 gazette, a 2-209988 gazette, a 3-37992 gazette, and a 3-152184 gazette is illustrated. 
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[0054]Among these An oxadiazole derivative, benzoquinone, or its derivative, A metal complex of 
anthraquinone, its derivative, 8-hydroxyquinoline, or its derivative is preferred, 2-(4~biphenylyl)- 
5-(4~t-buthylphenyl)-1,3,4~-oxadiazole, benzoquinone, anthraquinone, and tris(eight quinolinol) 
aluminum are still more preferred. 

[0055]Although there is no restriction in particular as a method of forming an electron transport 
layer, in a low molecule electron transport material, a method according [ a method by membrane 
formation from a vacuum deposition method, a solution, or a molten state from powder ] to 
membrane formation from a solution or a molten state is illustrated with a polymers electron 
transport material, respectively. A high polymer binder may be used together at the time of 
membrane formation from a solution or a molten state. 

[0056]As a solvent used for membrane formation from a solution, if an electron transport 
material and/or a high polymer binder are dissolved, there will be no restriction in particular. As 
this solvent, chlorine-based solvents, such as chloroform, a methylene chloride, and a 
dichloroethane, Ester solvent, such as ketone solvent, such as aromatic hydrocarbon system 
solvents, such as ether system solvents, such as a tetrahydrofuran, toluene, and xylene, 
acetone, and methyl ethyl ketone, ethyl acetate, butyl acetate, and ethyl Cellosolve acetate, is 
illustrated. 

[0057]As a method for film deposition from a solution or a molten state, The applying methods, 
such as a spin coat method, casting method, the micro gravure coating method, the gravure 
coating method, the bar coat method, the roll coat method, the wire bar coat method, a dip 
coating method, a spray coating method, screen printing, flexo print processes, and offset 
printing, can be used. 

[0058]What has absorption what does not check charge transport to a degree very much is 
preferred as a high polymer binder to mix, and not strong to visible light is used suitably. As this 
high polymer binder, poly (N-vinylcarbazole), poly aniline, or its derivative, A polythiophene or its 
derivative, poly (p-phenylenevinylene), or its derivative, Poly (2,5-thienylene vinylene) or its 
derivative, polycarbonate, polyacrylate, polymethyl acrylate, polymethylmethacrylate, polystyrene, 
polyvinyl chloride, or a polysiloxane is illustrated. 

[0059]Although what is necessary is for an optimum value to change as thickness of an electron 
transport layer with materials to be used, and just to choose so that it may become driver 
voltage and a value with moderate luminous efficiency, thickness which a pinhole does not 
generate at least is required, and if not much thick, driver voltage of an element becomes high 
and is not preferred. Therefore, it is 1 nm - 1 micrometer, for example, and is 2 nm - 500 nm 
preferably, and they are 5 nm - 200 nm still more preferably. 

[0060]In this invention, although it is preferred that the anode side is transparent or translucent, 
as a material of this anode, a conductive metal oxide film, a translucent metal thin film, etc. are 
used. Films (NESA etc.) specifically created using electrically conductive glass which consists of 
indium tin oxide (ITO), a zinc oxide (ZnO), tin oxide (Sn0 2 ), etc., gold and platinum, silver, copper, 

etc. are used, and ITO, ZnO, and Sn0 2 are preferred. As a manufacturing method, a vacuum 

deposition method, sputtering process, the ion plating method, plating, etc. are mentioned. 
Organic transparent conducting films, such as poly aniline or its derivative, a polythiophene, or 
its derivative, may be used as this anode. A layer which consists of a phthalocyanine derivative 
or a conductive polymer as a buffer layer may be provided on the anode. 

[0061] As a material of the negative pole used by polymers LED of this invention, a small material 
of a work function is preferred. For example, aluminum, indium, magnesium, calcium, lithium, A 
magnesium silver alloy, a magnesium indium alloy, a magnesium aluminum alloy, An indium silver 
alloy, a lithium aluminum alloy, a lithium Magnesium alloy, a lithium indium alloy, a calcium 
aluminum alloy, graphite, or intercalated graphite is used. 

[0062]As a manufacturing method of the negative pole, a vacuum deposition method, sputtering 
process, the laminating method that bonds a metal thin film by thermo-compression, etc. are 
used. A buffer layer which consists of a metallic oxide, metal fluoride, an organic insulating 
material, etc. could be provided between the negative pole and an organic layer, and it may equip 
with a protective layer which protects this polymers LED after negative pole production. 
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[0063] 

[Exam pie] Hereafter, in order to explain this invention still in detail, an example is shown, but this 
invention is not limited to these. 

[0064]Here, about the number average molecular weight, the number average molecular weight of 
polystyrene conversion was calculated with gel permeation chromatography (GPC) by using 
chloroform as a solvent. 

Synthetic >3 of the example 1< polymeric fluorescent substance 1 and a 6-bis(bromomethyl) 
dibenzofuran were made to react to the inside of an N.N-dimethylformamide solvent, and 
triphenyl phosphine, and phosphonium salt was compounded. The phosphonium salt 4.4g and 2 
and 1.75 g of 5 **JIOKU chill oxyterephthalaldehyde which were obtained were dissolved in 
ethanol / toluene (1/1) mixed solvent 80g. To next, this phosphonium salt, and the ethanol / 
toluene mixed solution of aldehyde. 15 ml of solutions which mixed 15 ml of ethyl alcohol with 5 
ml of lithium methoxide methanol solution 12%, After being dropped at the room temperature, the 
solution which dissolved the 4,4 -diformylbiphenyl 0.1 g in the chloroform 30g was added, and 5 ml 
of solutions which mixed 15 ml of ethyl alcohol with 5 ml of lithium methoxide methanol solution 
12% were further dropped at the room temperature. Then, it was made to react at a room 
temperature for 1 0 hours. 

[0065]The generated precipitate was collected after allowing to stand at a room temperature 
overnight. Next, this precipitate was washed by ethanol. Next, this precipitate was dissolved in 
toluene, ethanol was added to this and reprecipitation refining was carried out. Reprecipitation 
refining was performed twice. Reduced pressure drying of this was carried out, and the polymer 
0.5g was obtained. The obtained polymer is called the polymeric fluorescent substance 1. 
[0066]The number average molecular weight of polystyrene conversion of this polymeric 

fluorescent substance 1 was 1.1x10 4 . About the structure of this polymeric fluorescent 

substance 1, it checked by 1 H-NMR and an IR spectrum. The polymeric fluorescent substance 1 
has very strong fluorescence. 
Fluorescence peak wavelength was 518 nm. 

The polymeric fluorescent substance 1 was able to be easily dissolved in organic solvents, such 
as toluene and chloroform. 

The 0.5wt% N-methyl-pyrrolidone solution of poly aniline (EMERARU DIN base) was used for the 
glass substrate which attached the ITO film by a thickness of 1 50 nm by creation of an element, 
and a <evaluation> sputtering technique, and the buffer layer was formed by a thickness of 20 
nm with the spin coat. 1. 5wt% of the polystyrene sulfonate solution was made to contact, it was 
considered as the EMERARU DIN salt, and superfluous polystyrene sulfonate was removed by 
subsequently making water contact. Besides, the 0.4wt% chloroform fluid of the polymeric 
fluorescent substance 1 was used, and membranes were formed by a thickness of 100 nm with 
the spin coat. After drying this at 80 ** under decompression for 1 hour, LiF was vapor- 
deposited by 0.4 nm as a cathode buffer layer, subsequently 25 nm of aluminum [ 40 nm of ] was 
further vapor-deposited for calcium as the negative pole, and polymers LED was produced. All 
the degrees of vacuum at the time of vacuum evaporation were 1 - 8x10 ~" 6 Torr(s). By 
impressing voltage, the obtained element emitted light that it is green and brightly. The emission 
peak wavelength is mostly in agreement with the fluorescence peak wavelength of the thin film 
of the polymeric fluorescent substance 1 . 

The EL luminescence from the polymeric fluorescent substance 1 was checked. 

Luminosity was proportional to current density mostly. 

[0067] 

[Effect of the Invention]Polymers LED which has a specific polymeric fluorescent substance of 
this invention is a low voltage and high luminous efficiency. Therefore, this polymers LED can be 
preferably used for devices, such as curved surface shape as a back light, a source of sheet-like 
light, a flat-panel display. 



[Translation done.] 
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